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3 <110> APPLICANT: OMURA, SATOSHI 

4 IKEDA, HARUO 

5 . OGASAWARA, YUMIKO 

7 <120> TITLE OF INVENTION: STRAIN BELONGING TO THE GENUS STREPTOMYCES AND BEING 

8 CAPABLE OF PRODUCING NEMADICTIN AND PROCESS FOR 

9 PRODUCING NEMADICTIN USING THE STRAIN 
11 <130> FILE REFERENCE: 8012-1318 

13 <140> CURRENT APPLICATION NUMBER: 10/535,263 

14 <141> CURRENT FILING DATE: 2005-05-17 

16 <150>. PRIOR APl'MCATION NUMBER: PCT/ JP03/07407- .-.^^ ■ j . . 

17 <151> PRIOR FILING DATE: 2003-06-11 
19 <160> NUMBER OF SEQ ID NOS : 6 

21 <170> SOFTWARE: Patentin Ver. 3.3 

23 <210> SEQ ID NO: 1 

24 <211> LENGTH: 23 

25 <212> TYPE: DNA 

26 <213> ORGANISM: Streptomyces avermitilis 

28 <400> SEQUENCE: 1 

29 gtgctgcaag gcgattaagt tgg 23 

32 <210> SEQ ID NO: 2 

33 <211> LENGTH: 22 

34 <212> TYPE: DNA 

35 <213> ORGANISM: Streptomyces avermitilis 
37 <400> SEQUENCE: 2 

3 8 tccggctcgt atgttgtgtg ga 22 

41 <210> SEQ ID NO: 3 

42 <211> LENGTH: 39912 

43 <212> TYPE: DNA 

44 <213> ORGANISM: Streptomyces avermitilis 

46 <400> SEQUENCE: 3 

47 gaattcttcg gcatcagccc ccgcgaagcc ctcgccatgg acccccagca acgactcctc 60 

48 ctcgaaaccg cctgggaaac catcgaacac gccggcatca acccccacac cctccacggc 120 

49 acccccaccg gagtcttcgc cggaatcaac gctcaagacc acgccgcgca tatccgccaa 180 

50 agccgtgatg tggagaccat cgagggctac gccctgaccg gcagttcggg aagtgtggcg 240 

51 tccggccggg tggcctacac gctcgggctc gaaggccccg cggtgtcggt ggatacggcg 3 00 

52 tgttcgtcgt cgttggtggc gttgcattgg gcggcgcagg cgttgcgtgc gggtgagtgt 3 60 

53 tcgatggcgc ttgccggggg tgtgacggtg atgtcgtctc cgggtacgtt tgtggagttc 42 0 

54 tcacgtcagc ggggtctggc cgcggacggg cggtgcaagg cctattcggc ggctgctgac 480 

55 ggtaccggct gggccgaggg tgtggggatg ctgctggtgg agcggctctc cgacgcccgt 540 

56 cgcaacggtc accgtgtcct ggccgtggtg cgtggcagtg cggtcaacca ggacggtgcg 600 

57 agcaacggtc tgaccgcgcc caacgggccc tcccagcagc gtgtcatccg tcaggccctg 660 

58 gccaatgcgg gactgacccc ggccgatgtc gacgcagtgg agggccacgg caccgggacc 72 0 

59 actctggggg acccgatcga ggcccaggca ctcctggccg cctacggaca acaccgcccc 780 
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60 caccaccgcc ccttgtggct gggatccctc aaatccaaca tcgggcacgc acaggccgcc 840 

61 gcgggcgtgg gcggagtcat caagatggtg atggccctgc gcaacgggct gctgccacag 900 

62 accctccacg tggacgagcc caccccccag gtcgactggt ccacaggcgc agtacaactc 960 

63 ctgacacaac cggtgccctg gcccgccgac ccggccggcc ggccacgcca cgccggcgtg 102 0 

64 tcatcattcg gcgtcagcgg caccaacgcc cacatcatcc tcgaagaagc. acccactccc 1080 

65 caggacagcg ataccgacga cgaaccgcct gccaacgcac cagccctgcc ccatcccctc 1140 

66 cctcttcccg tgccggtgtc ggcgaggtct gangccgggt.. tgcgggcgca ggcacaggcg 1200 
67-i ttgcgccagt acgtggcagc ccgcccggac atgtcacctg ccgacattgg tgcgggtctg 1260 

68 gcccgcggcc gggccgtact ggaacaccgc gccgtcatcc tggccgcgga ccgcgaggaa 132 0 

69 ctggcgcagg cactgacagc cctggcagcc ggcgaacccc acccccacat caccacaggc 1380 

70 cacacccggg gcggtgaccg cggcggcgtc gtcttcgtct tccccggaca gggcggccag 1440 

71 tgggccggga tgggcctgac cctgctcacc tcctcacccg tgttcgccga acacatcgac 1500 

72 gcatgcgaga aagccctcac cccctgggtg ccctggtccc tgaccgacat cctgcaccgc 1560 

73 gaccccgacg accccgcatg gcaacaagcc gacgtggtcc agcccgtgct cttcagcatc 162 0 

74 atggtctccc tcgccgccct gtggcgctcc tacggcatcg aacccgacgc ggtcctcggc 1680 

75 cactcccagg gagaaatcgc cgccgcccac atctgcggcg cactcagcct gaaagacgcc 1740 

76 gccaaaaccg ttgcactgcg cagccgcgca ctggccgccg tacgaggccg gggcgccatg 1800 

77 gcctcactgc ccctgcccgc ccaggacgtg cagcagctca tttccgaacg gtgggaaggg 186 0 
78,cagttgtqqq tggqagccct. caacggcccc caQt;i::.a^.cca ccgtctccgg cgacaccaag . 19?Q 
7 9 gcggtggatg aggtgctggc gcactgcacc gacaccggcc tacgggccaa acgcatcccc 1980 

80 gtcgactacg cctcccactg cccccacgtc caacccctcc acgacgaact cctgcacctg 2040 

81 ctgggagaca tcacccccca gccgtccacc gtgccgttct tctccaccgt ggaaggcacc 2100 

82 tggctggaca ccacaaccct ggacgccgcc tactggtacc gcaacctcca ccagcccgtc 2160 

83 cgcttcagcc acgccatcca gaccctgacc gacgacggac accgcgcctt catcgaaatc 2220 

84 agcccccacc ccaccctcgt ccccgccatc gaagacacca ccgaaaacac caccgaaaac 2280 

85 atcaccgcga ccggcagcct ccgccgcggc gacaacgaca cccaccgctt cctcaccgcc 2340 

86 ctcgcccaca cccacaccac cggcatcggc acacccacca cctggcacca ccactacacc 2400 

87 caaacccacc cccaccccaa cccccacacc cacctcgacc tgcccaccta ccccttccaa 2460 

88 caccagcact actggctcca accacccacc acaacaaccg acctcaccac caccggcctc 2520 

89 acccccaccc accaccccct cctcaccgcc acactcaccc tcgccgacaa caacacacaa 2580 

90 ctactcaccg gccgcctctc cctacgcacc cacccctggc tcaccgacca caccgtcgcc 2640 

91 ggcatggtcc tcctgccggg caccgcgctc ctcgaactcg ccctccaagc cggcgaacgg 2 70 0 

92 gtggactgcc ctcgggtgga ggaactgacc ctgcacgcac cgttggtgat cccgcacacc 2760 

93 gaggacgtga cgttgcaggt caccgttcgg gcagccgatg agagtggcca tcgcgccctc 2 82 0 

94 gcgatccact cgtactccgg caccgcgtcg tcggcggacc gggagtggac ccgtcacgcc 2880 

95 acgggcctcc tcacacacca cgccgacacc gatcaccgtg ccgacacgca cacggacgcg 2940 

96 tgccttggcg ggagctggcc cccgcccggc gcgcagccca tcgaactggg cgacgtctac 3 000 

97 ggtcgtatgg cggcggactc ggacatcgcc tacgggccgg tcttccaggg gctgcacgcc 3 060 

98 gcctggaggt tcggcgacga tgtcctggcc gaggtgcgtc tgccggaaga ggctctgcgc 312 0 

99 gatgctccgg cggcggcctt cggtgttcac ccggccttgc tcgacgcggc cctgcacgcc 3180 

100 acggcgctca ccccccagaa cggggacggc tcgacggaga acgtcgccca ggagagcatg 3240 

101 cctgaccgcg cagcccacca ggcgcgactg ccgttcagct ggagcggcgt gtccctgcac 3300 

102 acggcgggca gttccgtgtt gcgcgtacgg ctgtcgcgca gtccgcagca cggtaatgcc 3360 

103 gtggccctca ccgcggccga cgaggacggt cggccggtgg tgacgatcga gtcgctcgcg 342 0 

104 ctgcggccgg tgtccaccga ggagctgcgc gcggccgcgg atcgtacgcc cgagcacgag 3480 

105 tcgctcttcc gactggactg ggtttccgta ccagtgcccg ccaacgcccc ttcgcccacc 3540 

106 gcggaccggc cctgggcggt catcggcgcg ggccttcccc acctgcccgg cctgacggag 3600 

107 cacgagcacg tgaccgcgta tgacgagccg gcggacctgc ttctggctct ggaccgcggt 3660 

108 gctccgccgc ccggtgtgct ggtcgtaggt ggtgtcgccc acaccgaagc ccgggagtat 3720 
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109 tccgccgaag 

110 cacgtgggcg 

111 ctccaggcct 

112 ggcgcggtcg 

113 gggctggtgc 

114 cggggcacag 

115 cttgccgtcr:. 
. 116 gacgccgtac 

117 gcagcgggtc 

118 ggccggctcg 

119 ggtcggcgcg 

120 ggcgcgacgg 

121 ctgacacgga 

122 gacgacggcg 

123 gcggacgctg 

124 atgttctcct 

125 aacgccgtcc 
,126 ct cgcctggg 
.127 .catgcgcgga. 
128. ttcgacgcgg 

12 9 gccgtacggt 

130 ctgcctcggt 

131 gcggcggcct 

132 ctgcgcctgg 

133 gacgcatcgc 

134 aaccgtctca 

135 accccggcag 

13 6 ggcgagcaag 

137 acgtccattc 

138 gcggacacgg 

13 9 ggccaggaca 

14 0 ctggcgcacg 

141 tcatcacgaa 

142 cgctcggcct 

143 ccgaggccgg 

144 tggtgtgggc 

145 gggcggccga 

146 aggatacggg 

147 cggcggcgtg 

148 tcttcctcgg 

149 ttctcgtctc 

150 gctggcaggg 

151 gcatgtcggc 

152 gccggccggc 

153 tcggtctgtc 

154 ccgaggtgac 

155 ccggcctggt 

156 cgtgggtgga 

157 tcgccgtggt 



cccccgggga 
tcgtgcacac 
ggctgggcga 
cccgcgcctc 
gttcggcgca 
aggcggagcc 
gccccgqat7g 
ccgccgtacc 
ccttccttcc 
tggcccggca 
gaccggacgc 
tggaggtcgt 
tccccgacga 
tgatcacgtc 
cgctgcttct 
ccgcgtcggc 
tcgacttcct 
gcctgtggga 
■:=.c?.gccgcgc 
ccttggccga 
ctggtgccgc 
cccgctcggc 
ggcgtgagcg 
tgcggtcgca 
gggcgttccg 
cggccgcgac 
cgctggccga 
ccggcgatca 
cgatcggcag 
gccgcggcgc 
caccggctcc 
ggcatggcac 
accggacaca 
gcccaacgaa 
cctgaacagg 
cggggtcggc 
cggtggctac 
gactaccgat 
gctcttccgg 
gctgctgttc 
caacgcgagt 
ggcgggcccg 
tctgatcgtc 
atggcggacc 
cgagccgctg 
cttgtggagt 
ctgctgcatg 
acggggagcc 
cggtggggtg 



gcgcgggacc 
ggctgccgtg 
cgagcgcctc 
cggcgacgat 
gtccgagcac 
cggtcagctg 
gctgttcacg 
cgccgtggcc 
gggcggaacg 
tctggtggag 
cgagggtgcg 
cgcctgcgac 
tcggccgctg 
gctgtcgccg 
cgacgagctg 
ggtggtcggc 
tgctcatcgc 
agagggcaca 
gggaatgcgg 
cggcgagccg 
gtccgcaccg 
cgccgcggcc 
tctggcccgg 
tgtcgcggcg 
cgagctgggg 
gggcctgcgg 
gcacttgggc 
gctctccggc 
gctgcgggac 
ctcgggcgcc 
cgtctcgatc 
cgcacccgcc 
ccacacacac 
cgtgtagtag 
tcaggagcgc 
ctgctgtttc 
cggctgatcg 
gtggtctatc 
aggtgccgtg 
gcgagctggc 
gtgtggggcg 
ggtgcggagg 
accgtgctgt 
tggcggctgg 
ccgtccgcct 
ggcgagtggt 
ctgggctcgc 
tggcggttgc 
aatgccgtga 



gaggcctgcg 
cacgcggctg 
gcagacagcc 
gcgacggacc 
ccggaccgca 
gcgacggcgc 
ccacggctgg 
gtaccgtcag 
gtgctgatca 
gcgcacggcg 
ccggagttgc 
gcggcggacc 
accggtgtcg 
gagcggctcg 
acgcgcgggg 
tcgcccgggc 
cgccgcgccg 
gggatgacgg 
ccqctgccga 
ttcctgatgc 
gtgccgccgc 
cccggccatg 
cagagtgccg 
gtgctcggcc 
ttcgactcgc 
ctgcgggcca 
gagcgtctgc 
ggcagcgagg 
gcggggctcc 
gccgcaggtc 
gacgagatgg 
cgtgagcccg 
gaaggtgaga 
acacccgacc 
tgccccgtga 
tggccctgca 
agacggcggg 
ccgtgatttc 
tcgaacgacg 
agagcccgct 
cggtgggttc 
cggaaatgcc 
gcagcaaggc 
tcctggccgt 
ccgggatcag 
accagttccc 
tgcgcttctt 
cgcaacgggc 
tgttcctcta 



aggcccggcc 

ccgcgcagat 

ggctgctcgt 

tgcccggggc 

tcacgctgct 

tgaactgcgg 

tgcgcgcgcc 

cgggtcacgc 

ccggcggaac 

tacggcatct 

gggcggagct 

ggcagcagct 

tgcacagtgc 

gggccgtcct 

cagagctgtc 

agggcaacta 

aggggctgcc 

gccacctcga 

ctgocgaggc. 

cggctcggct 

tgctgcaagg 

gggccccggc 

gtgagcgcag 

atagcggtgc 

tcacggcggt 

cgctggcctt 

ttcccgacca 

aggacgtacg 

tcgggcccct 

cggaggacgc 

acatcgacga 

ccgacgcaga 

cagcgtgaac 

gtccgatgcc 

actgctgtcg 

ggcgtacgtg 

ccagggtcag 

cgtcgtctgc 

gctgctgttc 

catgaactgg 

ctggggtccg 

9ctggcgtcg 

actggggtgg 

gttcttcatc 

cgtatgggcc 

cgtgtatcag 

ccgcgacgaa 

agcgaactgg 

cacctgtttc 



ggacgtcgtg 

gttggccagg 

cctgacgtgc 

cgccgtgtgg 

ggacttcgag 

ggagcggcag 

acgtg.t:;5:gcc^ 

agcc^taccg 

cggtgtcctg 

gttgctggcg 

cggtgggctc 

ggccgacctg 

gggcatcctg 

ccgggccaag 

ggctttcgtc 

cgccgccgcc 

cgccgtctct 

cgtcgacgac 

tctggcgct^fyr 

cgacctcacg- 

tctgcttcag 

ggcggacgag 

gcaggcgctg 

cgacggaatc 

cgagctgcgc 

cgatttcccg 

ggaggccacg 

cagcctcctg 

gctcacgctc 

gccgccctcc 

cctgatggat 

ggactcgtcg 

ccatccgagc 

acgctctcac 

ttgccggtgg 

ttcagccgct 

ggcggcagca 

atcaccgccg 

gacgcccttc 

ttccattccg 

tatgtgcccg 

gcctccgtct 

atcaaggccc 

ggcatcgtgc 

agagcgctgc 

gcggtcggtt 

cgcgatgagt 

gcgcgtttcc 

catatcctcc 
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6000 
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158 tgtccctcgt cggtggacag ccgcccgacc aactgccgga ctccttccaa gcgccggccg 6720 

159 cttactgagt tcagggcagg tcggaggaga cggagaaggg gaggcgaccg gagttccggt 6780 

160 cacctcccct ttgtgcatgg gtggacgggg atcacgctcc catggcggcg ggctcctcca 6840 

161 gacgcaccac actcctcggt tcagcgatca tgcggagtcg gttggggaag acgtgagtgg 6900 

162 ccttcgtctt gggccggacc tcgtcgcccg gaagggcgtg tagtcgccag tgggaggcga 6960 

163 cgaccgcgac cgtaacggcc gtctcgagaa gggcgaagtt gtcgccgatg catttgtagg 7020 

164 tgccgagcgc gaagggcacc cacgccccct. tgggaactc^ gcggctcgat cccttggttt 7080 
^■^165 ccGagcggcc ggggtcgaga cgttcgggtt cggggt'acca acgtgggtcg cgctggatgg 7140 

166 cgtacgcgct gtacatgacc tccacatcgg cgggcaggtc gtgaccgccg agtcgtacgg 7200 

167 gccgcaccgt ccggcgggac cccacccagc cggggtattt gcgcagtgcc tctttcacga 7260 

168 ggttctgtgt gtacggcagc cgcgggaggt cctcgtgcgt gggcaaccgc ccgcccagga 7320 

169 ccgtgtcgag ctctgcgtgc agccgactct cgatctcggc gttctgtccg agctcgtgga 73 80 

170 aaatccacgc cgtaatggca gctgggccgc cgatcccggc caccgcgatt cccatgacct 7440 

171 cgtcatggac ctcctggtcc gtcatggagg caccttcggc gtccgtcgcg cgcagcatcg 7500. 

172 tcgagagcag gtcaccgtgg tcgcggccat cggcgcgata cgccgtgatc gcctcccgga 7560 

173 tcgttgcgct cgtacggccc acggaccgct tgcccgcggt gggaagaacc tcgtaaaggg 762 0 

174 tgggggcgag agcactcagc cgggccacct tcagaatgtc gtgtccggtt ttccgcagcg 7680 

175 ccgcctcggc cttcgcgccc aggtcggaga agaacagcgt cttcgtgatc atggcaagcg 774 0 
^.7.6, a^caggtcgca ggcggrjctgc tcaacgtcca cJnafictgccc agcgctccag gaatcag.cgg. .7800. 
177^ tctcctgcgc ggcggccgcc atggtggcga catagctctc gaggcgctgg cggtggaacc 7860 

178 ctggctgcat ccgcctccgc tgtcgccggt gcgtctcccc cgatacggct acgaggatgg 7920 

179 ggccgatgaa gcggctcgcg ccctgtgcgc ccttgctccg ggtgaaatcg cccgatccgg 7980 

180 aggagaccag catggtccgc accaggtccg ggtgcgtggc gaggtaggcg gttttcggcc 8040 

181 cgaggcggag cttgagcagg tctccgtgat ctgctgcgga gcgaaggaac tccaggggct 8100 

182 gccgcatcaa cggcggcaca tggccgacga ccggccaggc gccgggcgcc tcgggaatgc 8160 

183 tgctcgtcga ctgggacatc acgagtgctc ctttgcgggg tgaagggggg tggctgggag 8220 

184 gggaacgaca gtgacgagtg aagggggagg tgtgggggtt ggcgtcggcc cgggggtgag 8280 

185 cgtggacatg ggagtgggag ggagtgaagt gagctcggag tggtttctgg gcttcattga 8340 

186 gattcgaatc cgacttccct gtcgatgaga gcgaacatct cctcgtccga tgtctctgcg 8400 

187 aggtcggggg cggtgtcgtc gccgttcaac ttctgggcga gggaatgcag tcgggaggcc 8460 

188 agccgcgtgc gcgcgccgtc gtccagcggg gcagcggagg atgtggtgga ggagagcact 852 0 

189 accgcctcca gccgctcgag ctccgagagc agcgagggca gccccggggg tgtcgttgcg 8580 

190 gcgtccggct cggccgcggc ggtgagtccc ttgctgacga gttgtgtgtg gaggtggtgg 8640 

191 gtgagggtgg tggggttggg gtggtcgaag gcgagggtgg tggggaggcg gagtccggtg 8700 

192 gtgtgggaga gccggttgcg tagttcgacg gcggtgaggg agtcgaagcc gaggtcgcgg ' 8760 

193 aacgcgcggt cgggggggat ggtgtcgggg gtggtgtggc ccaggacggt ggcgatgtgg 882 0 

194 gagcggacca gggcgaggag ggtggtgtgc tgttgttcgt gtgtctggcc ggccagccgg 8880 

195 ccgtgcagct gggcgccgtt gtccgcacca ccggtagtgg tggtgcgggt ggtgcggcgg 894 0 

196 cgggtggcgg gcaggaggtc ctgcagcagg ggcggcaggg gcggggcggg acgcaggtcg 9000 

197 gcgggcagca ggaccggccg gtccagagcc agggccgcat cgaagagggc cagtgcgtcc 9060 

198 ggggtcgaca tgggatgcag accggaacgg atgatgcgcc ggtggtcggt gccggccaga 912 0 

199 tgcccggtca tcccgctggc ctcttcccac agcccccacg ccagcgacac ccccggcaga 9180 

200 cccgccgccc gccgccggta cgccagcgcg tccagagcgg cattggccgc ggcgtagttg 924 0 

201 ccctgcccgg ccgaccccag gatccccgcg gccgaggaga acagcacgaa cgccgacagc 9300 

202 tccatacccc gcgtcagctc atccagcaaa agagcggcat ccaccttggc cgcgaacacc 9360 

203 gtgcccagcc gctcgggcgt gagagaggcg atcgtcgcat cgtccagcac accagccgca 9420 

204 tgcacgacac ccgtcagcgg acacccggca ggaacaccct ccagcagccg gaccacctcc 9480 

205 cgccgctccc ccacatcaca cgcaacaatc cgcacctccg cccccaacgc ggccagctcc 9540 

206 gcccgcaaac cctccgcacc cggagcatcc ggaccacgcc ggctcaccaa caacagatcc 9600 
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2 07 cgcaccccac acacaccagc cagatgccgc gccaccgccg cacccagcac acccgtccca 9660 
2 08 cccgtcacca acaccgaccc acccgacaac cacggcaaca cctcccgacc cgatacatca 9720 

209 accggcgact caagtcgtgt caggcgtgcg gccagcaccc gctcaccacg caccgccaac 9780 

210 tgcggctcac cacacgccac caccgcagcc acacgcccac catccagacc agaccccata 9840 

211 ccggcctcgt tgccggcatc gcggtcagcg ccgctgtcga ggtcggtgtc caggtcgagg 9900 

212 aggacaaacc ggtccggatg ctcagcctgc gccgaccgca ccagccccca caccgccgca 9960 

213 gccaccacat cr^accgggcc atccaccggg ccgtcctccg ggccggccar caccgcaccc 10020 

214 cgggtcacca ccaccagccg cgaacccgca aaccgctcca gccccagcca cccctgcacc 10080 

215 acacccaaca ccccaccaac aacctcaccc acaccaccgc caccaccgcc gccatcggca 10140 

216 ccggcatccg ggcaccgcaa caccaccacc cccggcacac catcctcctc agccgccaga 10200 

217 ccaacgaggt cgtcggcacc atccagcacc accaccgatg ccccgcccga caccagtaca 10260 

218 tctgagggca cctcaaccca cttcatgtcg aagagctcag cgcgctgtac ggcgcgctcg 10320 

219 gcagctcgca attcgtccgc cgccaacggg cgcaccgcca acgcctcgac ggacgccacg 10380 
22 0 ggcgtaccgg tgtcatccgt gaccagcacg gaaactgcgg cgtggccgct gttcggatcg 10440 

221 gccggcgaga gtcgcacgcg caacgacgac gcattggcgg cgtgcagcgt cacaccggtg 10500 

222 aaggagaacg gtacggatcc ctgcggcaga ctgcccgacg gcgcaaaggc cgctgcgtgc 10560 

223 aaggcagcat ccagcagtgc cgggtgcagg ttgtacgcgg atgcctcgcc gtgcacctgt 10620 

224 tctggaaggc gaacctcggc aaacacctcg tctcccagac gccaggcagc agtcagcccc 10680 

225 cggaatgcgg. ggccatagac aaagcca.ttt g.cctcgtagt cgccataoaa gjg/^tgccaat 107.40' 

226 tccteatcag'-cacagcgaac tgcgeecgct ggcggccaca tcgacagatc atcgtggcta • 10800 

227 cggcctgtct caatgcgcga ggtcttggtt cccagaacgg ccgtggcgtg atgacgccag 10860 

228 ggagccgctg cgggggcgtt ctcgcttcgc gagtagatcg tcagtgaacg agtgtcggtg 10920 

22 9 tcgtccggtg gattgatgtg cacctgaacg tcgacggcac cctcacgggg gatgacgaga 10980 

230 ggcgtgtgga gggcgagttc ttcgaggtgg tcggtcgtgg ttgcttggag ggcgagttcg 11040 

231 aggagggcgg ttcctggcac aagagtggta ccgacgacgg tgtggtcggt gagccagggg 11100 

232 tgggtgcgta gggagaggcg gccggtgagt agttgtgtgt tgttgttggc gagggtgagt 11160 

233 gttgcggtga ggagggggtg gtgggtgggg gtgaggccgg tggtggtgag gtcggttgtc 11220 

234 gtggtgggtg gttggagcca gtagtgctgg tgttggaagg ggtaggtggg caggtcgagg 112 80 

235 tggtggttgt gggggtgggg gtgggtttgg gtgtagtggt ggtgccaggt ggtgggtgtc 11340 

236 cgaatgccgg tggtgtgggt gtgggcgagg gcggtgagga agcggtgggt gtcgttgtcg 11400 

237 ccgcggcgga ggctgccggt cgcggtgatg ttttcggtgg tgttttcggt ggtgtcttcg 11460 

238 atggcgggga cgagggtggg gtggggactg atttcgatga aggggcggtg tccgtcgtcg 11520 

23 9 gtcagggtct ggatggcgtg gctgaagcgg acgggctggt ggaggttgcg gtaccagtag 11580 

240 gcggcgtcca gggttgtggt gtaccagacc aggtgcccta cgacggtgga gaagaacggc 11640 

241 atggtggacg gctggggggt gatgtctccc agcaggtgca ggagttcgtc gtggaggggt 11700 

242 tggacgtggg ggcagtggga ggcgtagtcg acggggatgc gtttggcccg taggccggtg 11760 

243 tcggcacagt gggtgaggag ttcttctact gcggtggtgt cgccggagac ggtggtggag 11820 

244 tgggggccgt tgagggctgc cacccacaac tgcccttccc accgttcgga aatgagctgc 11880 

245 tgcacgtcct gggcgggcag gggcagtgag accatggcgc cccggcctcg tacggcggcc 11940 

246 agtgcctggc tgcgcagtgc aacggttttg gcggcgtctt tcaggctgag tgcgccgcag 12000 

247 atgtgggcgg cggcgatttc tccctgggag tggccgagga ccgcgtcggg ttcgatgccg 12060 

248 taggagcgcc acagggcggc gagggagacc atgatgctga agagcacggg ctggaccacg 12120 

249 tcggcttgtt gccatgcggg gtcgtcgggg tcgcggtgca ggatgtcggt cagggaccag 12180 

250 ggcacccagg gggtgagggc tttctcgcat gcgtcgatgt gttcggcgaa cacgggtgag 12240 

251 gaggtgagca gggtcaggcc catcccggcc cactggccgc cctgtccggg gaagacgaag 12300 

252 acgacgccgc cgcggtcact gccccgggtg tggcctgtgg tgatgtgggg gtggggttcg 12360 

253 ccggctgcca gggctgtcag tgcctgcgcc agttcctcgc ggtccgcggc caggatgacg 12420 

254 gcgcggtgtt ccagtacggc ccggccgcgg gccagacccg caccgatgtc ggcaggtgac 12480 

255 atgtccgggc gggctgccac gtactggcgc aacgcctgtg cctgcgcccg caacccggcc 12540 
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